An experimental program was designed in the current work to examine the structural behavior of ferrocement tank under static pressure loads. The experimental program consists of construction and testing of two ferrocemnt tanks having the dimensions of 800 mm width, 800 mm length and 400 mm wall height. The wall and footing thickness is 40 mm and 70 mm; respectively. The two tanks were different in the type of reinforcements; welded and expanded wire meshes. The structural performances of the all tested tanks in terms of strength, cracking behavior and energy absorption were investigated. The results of the experimental tests indicated that tank reinforced with two layers of welded wire meshes has the highest first crack and ultimate load and it has the maximum energy absorption.
Introduction
Water tanks are considered a very important structure regarding to their responsibility of storage water without any losses. These structures come in a variety of configurations. They may be elevated, ground supported or under-ground tanks. The ground supported tanks consists of the vessel. The vessel comes in a variety of geometric shapes such as rectangular, cylinders, spheres, cones or a combination of any of these geometric shapes. Ferrocement is a highly versatile form of reinforced concrete commonly constructed of hydraulic cement mortar reinforced with metal and non-metal wire meshes; woven wire mesh, welded wire mesh, expanded metal mesh and fiber. Ferrocement can be constructed with a minimum of skilled labor and utilizes readily available materials. It has found wide-ranging applications in many countries. Its applications include aqueducts, boats, buildings, bus shelters, bridge decks, food and water storage containers, irrigation structures, retaining walls, sculptures, roofing, repairing and traffic-caution signboards. From previous studies, it can be concluded that ferrocement has a considerably higher bond area or specific surface than conventional reinforcement and ferrocement beam has better crack control and the smaller crack width than reinforced concrete (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) .
Paper: ASAT-16-122-CV In many countries, ferrocement tanks are used for the collection and storage of water for drinking, washing, animal use and irrigation. Ferrocement tanks vary in capacity, size, and shape and they may be built by hand. They are usually cheaper than steel tanks or fiber reinforced plastic because of the high manufacturing cost of the other materials. Also ferrocement tanks have better corrosion resistance and they have lower maintenance costs than steel tanks. In ferrocement tank, large amounts of small diameter meshes uniformly distributed within the concrete section are used these lead to provide a very efficient and simple form of crack control (20) (21) (22) (23) (24) (25) (26) (27) (28) . Additionally a number of researches investigated a method for strengthening and repairing of concrete reinforcement tanks that depend on using ferrocement technic (Fahmy and Shaheen (29) and Fahmy et al (30) ). From their results, it was concluded that this method of construction provides durable and high strength water tanks.
The main objective of the current research is studying the performance of ferrocement tanks under static pressure. Also this work presents the effect of the reinforcement system on the mechanical properties of the ferrocement tanks. The matrix was designed to have high strength, low water to binder ratio, flow characteristics and high durability. In the current paper, two ferrocement tanks different in the reinforcement system were designed, constructed and tested under static pressure. The static pressure was occurred using well impact sand. The tank was filled with the sand. The well compacted sand was loaded by uniform loads. These loads were created by inserting thick steel plate on the top surface of the sand and an increasing concentrated load was applied on the thick steel plate.
Specimen Details
The current experimental program concluded casting and testing two types of ferrocement tanks. The two tanks (RT1 and RT2) had the same dimensions and different in the system of the reinforcement as presented in Table 1 . Their internal dimensions are 800 mm x 800 mm x 400 mm and their wall and footing thickness are 40 mm and 70 mm; respectively as shown in Fig.1 . 
Components of Mortar Matrix
The materials used in the experimental program were ordinary Portland cement and sand. The Ordinary Portland Cement used was provided from Suez Cement Factory and it is fresh, has uniform consistency and free from lumps and foreign matter. Its chemical and physical properties of the cement were compared with the Egyptian specifications (31) . The used fine aggregate was clean desert sand (natural siliceous sand) and its sieve analysis results are presented in Table 2 . To increase the strength of the mortar as possible, condensed silica fume was used as a partial replacement of the cement (10% by weight of cement). It was delivered in a powder form and with a gray color. The chemical composition of silica fume is given in Table 3 . To control of ferrocement cracking due to drying shrinkage and thermal expansion/contraction and to lower concrete permeability, polypropylene fibers was added to the mortar mix (see Fig. 2 ). Polypropylene fiber e300 fiber was added as 900 gm. /m 3 of the mortar mix and its chemical and physical properties are shown in Table 4 . Also Viscocrete-5930 obtained from Sika-Egypt Company for Construction with 1.0% by weight of cement content was used to increase flow ability of the mortar. Fresh drinking water and free from impurities was used for mixing and curing of the test specimens. Two types of steel wire meshes; welded and expanded wire meshes were used as shown in Fig. 2 . Their dimensions are indicated in Table 5 . To estimate the characteristics of the steel wire meshes used under tensile load, three samples of each type of the meshes were tested by the standard testing machine as shown in Fig. 3 . The specification and the mechanical properties of the steel meshes are illustrated and shown in Table 5 
Design of Ferrocement Mixture
Six mortar mixes were designed and tested to select the best proportions of the ferrocement constituent's materials. Table 6 shows the composition of the mortar matrix of the tested mixtures. Compression tests were carried out on 100 x 100 x 100 mm cubes according to the Egyptian Standard Specifications (31) by using 2000 kN hydraulic compression-testing machine capacity. Table 7 shows the compressive strength of ferrocement mortar for the six mortars mixes after 3, 7 and 28 days; respectively. From these test results, it can be concluded that the best mortar mix is Mix#6. Three cylinders 150x300 mm were cast and were laid horizontally in the compression testing machine to determine the indirect splitting tensile strength of chosen mortar mix (Mix#6) after 28 days. The tensile splitting strength is considered as 3.9 Mpa. Table 6 
Construction Process
Construction process of tested tanks passes through below steps:-1) The steel reinforcement was prepared by their required dimensions as shown in Fig. 4 .
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3) The tank base was cast in two steps. In the first step, the first 35 mm thickness of the footing was cast. After that the reinforcement was inserted in their position (in the middle of the section). In the second step, the second 35 mm thickness of the base was cast.
4) The second part of the wooden mold was inserted.
5) The walls were cast by plastering.
The casting process of the tank was shown in Fig. 5 . The specimens were stored in the laboratory atmosphere until testing after 28 days. The specimens were covered using a wet cloth, while water was sprinkled twice a day for curing. The faces of each specimen were painted in white to facilitate crack detection before the testing. 
Test setup
The two tanks were tested up to failure to determine their structural performance due to static pressure loads. So that well-compacted sand was put inside the tank to study the effect of the sand pressure on the tank walls and the base of the tank. The used sand was tested to estimate the water content that was required to reach the maximum dry density of the used sand. From the test results, the water content was found to be 8%. This water content was enough to give 18.5 kN/m 3 maximum dry density. The sand was inserted inside the tank in three layers. Each layer was prepared and compacted to reach to the required maximum density (see Fig. 6 ). A rigid steel plate with thickness of 30 mm was inserted on the top surface of sand to conduct uniform load to the sand. The load was applied from a hydraulic Jake with capacity of 1000 kN in the center point of the rigid steel plate as shown in Fig. 7 . The load increment was 5 kN. To measure the horizontal deformation of tanks during test, two dials gages with an accuracy of 0.01 mm was used. One of them was located at 50 mm under the top edge of the wall and the other one was located at 50 mm above the tank base. 
Results and Discussions
In this section, the results of the experimental program for the ferrocement tanks are presented and discussed. Table 7 shows the experimental results of two tested tanks in tearms of first crack, and ultimate load, displacemnts at failure load and energy absorption. Energy absorption was obtained by calculating the area under the load-top horizontal displacement curve for each tank. The relationship between the applied load and the horizental displacements at H1 and H2 points for the tested tanks are presented in Fig. 8 and Fig. 9 . From Table 7 , Fig. 8 and Fig. 9 , it can be noted that RT2 (the tank reinforced with two layers of welded wire meshes) has the highest first crack, and ultimate load and it has the maximum energy absorption. Additionally the horizental displacement increases in the second tested tank. Fig. 10 showes the crack patterns in the two tanks. From this figure, it can be noted that the developed cracks are vertical. Also the experimental work indicated that the width of the cracks increased in the first tank in comparing with the second tested tank reinforced with expanded metal mesh this could be attributted to the highest mechanical properties of welded wire mesh compared with expanded wire mesh. . Paper: ASAT-16-122-CV 
Conclusions
The main objective of the current research is to investigate the structural behavior of ferrocement tank under pressure loads. In current paper, two ferrocement tanks having different reinforcements; welded and expanded wire mehes were cast and tested. From the experimental results, the following conclusions could be drawn as follows:-1) RT2 gives first crack and ultimate load greater than RT1. 2) Using four layers of welded wire meshes in the second tested tank achieved the maximum energy absorption.
3) The cracking patterns occurred in the wall of the two tanks are vertical cracks. Also the second tank reinforced with four layers of welded wire meshes emphasized better cracking patterns compared with the first tank. 4) In general, employing welded wire mehes in reinforcement the ferrocement tank, increases the structural preformance of ferrocement tank under static pressure loads.
